Quantification of embryo quality by respirometry.
It is generally accepted that assessment of embryo metabolism, in particular oxygen consumption, may improve embryo selection by identifying the embryos with higher developmental competence. Several methods have been employed to measure embryonic oxygen consumption, but most of them were detrimental to subsequent embryo development. Recently, we have introduced the Nanorespirometer system, which is a non-invasive and highly sensitive technology developed for the individual measurement of embryonic respiration rates. This technology is able to perform single measurements at a fixed time or stage of embryonic development without adversely influencing embryo viability. Concomitantly, and based on the same principles, a second technology -- the Embryo Respirometer -- has been developed. The Embryo Respirometer allows the continuous measurement of individual respiration rates with simultaneous acquisition of digital images of each embryo, during the entire culture period (6-7 days). In this review, both technologies are described and their potential use as diagnostic tools for improving embryo selection in bovine and human following IVF treatments is discussed. Correlations between respiration rates of individual embryos and other parameters such as morphological quality, sex, stage of development, kinetics, diameter, expression of key metabolic genes and subsequent viability following embryo transfer are also examined. On the basis of the results obtained, it is postulated that assessment of embryonic respiration rates in association with other viability parameters allows for a more accurate embryo evaluation, both under clinical and research conditions.